Introduction
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During the last decade, growing interest for amoebae and amoeba-resisting microorganisms 
3
Finally, we will challenge the paradigm that amoebae are preferentially isolating pathogens 4 (Greub and Raoult, 2004) , since it appears that (i) resistance to amoebae is not a 5 prerequisite for pathogenicity and (ii) many ARMs are harmless environmental species. 
19
Most free-living amoebae exhibit two developmental stages: the trophozoite, a feeding form 
13
The diversity of these ARB is tremendous particularly with regard to their lifestyle and to their 
24
The pathogenicity of ARB is also variable, ranging from recognized human pathogens Acanthamoeba and Naegleria (Rowbotham, 1980) , thus enlightening the role of this protist in
8
Legionella dissemination (Rowbotham, 1986) . Similarly, Waddlia chondrophila was first 9 isolated from an aborted bovine fetus (Henning et al., 2002) and later shown to grow in 
13
Viruses and fungi
14
A giant virus, hosted in free-living amoebae, has first been observed in 1992 during an and whose advantages and limitations are summarized in Table 2 .
8
In amoebal co-culture, the protist is used as a eukaryotic host able to sustain multiplication of 
12
huge microbial diversity such as nasal secretions, feces and sputa.
13
Amoebal enrichment allows isolation of the protist (potentially containing an endosymbiont),
14
by multiple passages on non-nutritive agar (NNA) covered with E. coli. Practically, amoebae
15
will feed on bacteria and will constitute a migration front of trophozoites that can be enriched
16
by subsequent passages on new NNA.
17
With both techniques, DNA is finally extracted and the ARM can be identified using either 
16
Moreover, researchers paid more attention to pathogenic ARMs, using specific detection 17 tools, due to the health risk linked to their presence in amoebae. In addition, detection of From the examples described above we can conclude that, although amoebae and 9 macrophages have similar microbicidal machineries, the ability to multiply in amoebae does 10 not necessarily implicate an ability to grow in other phagocytic cells such as macrophages.
11
Furthermore, the pathogenicity towards mammals is not directly correlated to the ability of a
12
given species to grow in amoebae or in macrophages (Table 3) .
13
The two members of the Rhabdochlamydiaceae family, Rhabdochlamydia crassificans and 
12
The third species, Estrella lausannensis was isolated from an environmental water sample
13
and is able to grow in numerous amoebal species, including Dictyostelium discoideum as 
19
In conclusion and at least for bacteria of the Chlamydiales order, the pathogenicity correlates For this reason, amoebae and more precisely amoebal co-culture is still one of the most 10 useful tools to discover new intracellular bacteria. There is currently no good alternative 11 method to isolate these fastidious microorganisms. However, other cell types, such as insect 12 cells or fish cells should also be used since some species may be restricted to these hosts.
13
Recently, microbial culturomics, ie the use of various culture conditions coupled to MALDI-
14
TOF MS identification was applied to the analysis of the human gut microbiota (Greub, 
18
"culturomics" approach could be applied to detect ARMs.
19
In the future, development of automatized inoculation and incubation systems will improve 20 the feasibility of high throughput culturomics approaches (including cell-culture based 21 culturomics), thus helping to isolate new amoebae-resisting microorganisms.
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Conclusions
24
The ecology of amoeba-resisting bacteria such as Parachlamydiaceae, Legionella and Dusserre, E., Ginevra, C., Hallier-Soulier, S., Vandenesch, F., Festoc, G., Etienne, J. et al. Gimenez, G., Bertelli, C., Moliner, C., Robert, C., Raoult, D., Fournier, P.E., and Greub, G. Lienard, J., Croxatto, A., Aeby, S., Jaton, K., Posfay-Barbe, K., Gervaix, A., and Greub, G. Multiple roles played by amoebae in the ecology of their ARMs. Adapted from (Greub, 2009).
Table 2.
Advantages and limitations of two methods using amoebae as tool to discover new ARMs.
Table 3.
Ability of harmless or pathogenic Chlamydiales to grow in diverse host cells.
Please refer to text for references supporting data provided in this table.
*induced apoptosis is limiting P. acanthamoebae replication 
